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[TILT-UP PANEL AND METHOD] 

Background of Invention 

[0001] Field of the Invention 

[0002] This invention relates generally to building construction procedures and 

equipment, and more particularly to a tilt-up concrete wall panel and a method for 
using it. 

[0003] Description of Related Art 

[0004] Tilt-up concrete wall panels are well known in the art. They facilitate building 

construction in the prior art, in which workers fabricate the panels at the building site 
and tilt them up into position to form the walls. Concrete wall panels of this type are 
generally limited in size because the stress of placement of these walls may cause 
them to break or crumble during the lifting process. 

[0005] There are several disadvantages associated with tilt-up panels as they presently 
are used. During construction, structures formed by tilt-up panels are subject to 
being destabilized. Also, because panels in the present art are structurally deficient 
and cannot stand the rigors of transport, they must be manufactured on the 
construction site. The structural deficiency also prohibits the use of tilt-up panels for 
tall structures. In addition, current structures made with tilt-up panels may be subject 
to shearing forces that can weaken a structure. Moreover, there are no tilt-up panels 
which are designed to provide spacing for material to fill between tilt-up panels. Also, 
there are no tilt-up panels which use weld plates on the top, sides and bottom which 
may be used to provide increased support in a resulting structure. In addition, joints 
covers are not used which can protect seams between panels. 

[0006] 

There is also a need for a panel specifically made to optimize the accommodation 
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of an insert between tilt-up panels. The inserts help stabilize the panels, reduce the 
amount of shear on the panels, and serve as a plug between the panels so that an 
appropriate material may be filled between two panels. The inserts also may operate 
to serve as a gasket against water Intrusion and an expansion Joint between panels. 
Also, there Is a need for a panel that has receptacles for removable lifting means, such 
as eyelets, as well as extensions below the panels, to allow large panels to be 
accurately placed during construction of a structure. In addition, there is a need for a 
panel with pre-constructed block-outs to allow conduit to run within support columns 
of a structure. Also, there is a need for panels with increased reinforcement within the 
inner side of support columns. The reinforcement would allow lifting means in 
mechanical communication with the increased reinforcement to be able to lift a panel 
without bending, weakening or breaking the panel. There is also a need for panels 
with weld plates on the sides so that adjacent panels may be securely welded 
together. There Is also a need for a panel with increased strength so that the panels 
may reliably be manufactured off-site and transported to the construction site. 
Conventional tilt-up panels have not had these features which would improve the 



M 

S| reliability of structures, increase the number of uses for tilt-up panels in the 



construction industry, decrease cost of production and increase speed of construction. 
[0007] It may also be desirable with the construction of some buildings by tilt-up 



SI 



[0008] 



concrete wall panels to provide for a system with block-outs for running conduit 
throughout it. U.S. Patent No. 6,182,416 to Brackin discloses a method for fabricating 
a tilt-up concrete wall panel at the building with removes that require nail holes to be 
placed in a concrete slab. U.S. Patent No. 5,609,005 to Schierloh, et aL, teaches a tilt- 
up panel with an offset anchor secured into the foundation for the structure. U.S. 
Patent No. 4,659,057 to Felter teaches a system for forming concrete tilt-up wall 
panels that are lifted from points on the outer surface of the support columns, 
providing a design prone to crumbling. 

In new construction, tilt-up wall panels are used for a variety of applications 
where the walls are relatively low. What is needed in the art is a tilt-up panel that is 
strong and sturdy enough to be manufactured off site and used for tall structures, A 
need exists for a panel for forming a structure with enhanced ability to resist shearing 
forces and improved expansion joints. A need also exists for a panel lifting system to 
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allow long panels to be placed properly in forming a structure. A need also exists for a 
panel with block-outs for conduit and intrinsic structure for attaching drywall. Also, a 
need exists for a tilt-up wall system that uses an insert between panels and a joint 
cover at seams. It is therefore, to the effective resolution of the aforementioned 
problems and shortcomings of the prior art that the present invention is directed. 

Summary of Invention 

[0009] In accordance with these and other objects which will become apparent 

hereinafter, the instant invention will now be described with particular reference to the 
accompanying drawings. 

Brief Description of Drawings 

[001 0] Figure 1 is a front elevation view of the preferred embodiment of the invention. 

g [001 1] Figure 2 is a cross sectional top view of the invention. 

01 

rtp [001 2] Figure 3 is a cross sectional side view of the lower portion of the preferred 
n embodiment of the invention. 

m 

if [001 3] Figure 4 is a cross sectional side view of the lower portion of the preferred 
^ embodiment of the invention in place on a footer. 

P 

"^4 [0014] Figure 5 is a cross sectional top view of one embodiment of the invention with an 

d 

ISl insert between the panels. 

[001 5] Figure 6 is a top view of a form for a panel. 

[001 6] Figure 7 is a cross sectional view of a form for a panel showing the form attached 
to a secure surface. 

[001 7] Figure 8 is a bottom view of a form for a panel. 

[001 8] Figure 9 is a cross sectional view of a form for a panel. 

[001 9] Figure 1 0 is a cross sectional view of an alternative embodiment of an insert for 
placement between panels. 

[0020] 

Figure 1 1 Is a side view of an alternative embodiment of an insert for placement 
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between panels. 

[0021] Figure 1 2 is a sectional view of an alternative embodiment of an insert in situ 
between two panels. 

Detailed Description 

[0022] The present invention is a panel for tilt-up wall construction of a high strength 
structure, shown generally at 10 in Figures 1 and 2. The panel 10 is preferably made 
of concrete, approximately twelve feet long and about thirty feet high. As shown in 
Figure 2, each panel is preferably reinforced by wire mesh 1 2. It is preferred that the 
mesh is 6x6x4-4, and made of iron. The concrete panel 1 0 formed around the mesh 
12 is approximately three inches in depth. Furthermore, it is preferred that each side 
of the panel 10 comprises a chamfered edge 14, as shown in Figure 5. 



[0023] 




Each panel also includes intrinsic columnar supports 16a, 16b. As shown in Figure 
2, it is preferred that a panel 1 0 has at least one interior columnar support 1 6a and an 
exterior columnar support 1 6b on each side. The supports 1 6a, 1 6b generally run the 
height of the panel 1 0. 

The columnar supports 1 6a, 1 6b are each reinforce^^ internally, preferably by one 
or more metal reinforcement bars 1 8, 20 generally rmining the height of each 
columnar support 1 6a, 1 6b. As shown in Figure z/preferably, in each columnar 
support 1 6a, 1 6b of each panel 1 0 is at jeast a^inne jJjar 18 and an oute r bar 2.0. 
However, additional bars may be prefeTred^^ additional strength. In the preferred 
embodiment, for the interior columnar^upports 1 6a, it is preferred that the inner bar 
18 is especially strong and is rigid for/improved strength during the tilt-up operation. 
For example, in the preferred embodiment the inner bar 1 8 is #8 rebar, and the outer 
bar 20 is #6 rebar. However, foythe outer column supports 16b, which do not bear 
the stresses of the inner columnar supports 16a during the tilt-up operation, both the 
inner bar 1 8 and the oute^bar 20 may be the same strength, such as #6 rebar. It is 
preferred that the columriar supports 1 6a, 1 6b are about three and 5/8 inches deep 



jilt 



and approximately eight inches wide, to accommodate framing for drywall and 
insulation in the interior of the structure. Furthermore, this configuration forms areas 
for the placement/bf insulation, if wanted, and drywall or other interior finishing 
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ji^aterial, removing the need for a furring srfip for the drywall or other finishing 
Ir^ material. In this configuration, the insulation is preferred to be Rl 1 fiberglass 
insulation. However, other insulation m4y be used in the alternative. 

[0025] Also, it is preferred that panel 1 0 c ompri se a receptacle 46 for a removable means 
for liftin g the panelj, 0« located approximately two-thirds up the height of the panel 



10, on interior columnar supports 16a. However , depending upon the size of t he 
panel used, the type and number of cutouts in the panel, and other construction 



f actors^j he h eight of the receptacle m ay be adjusted. Preferably, the receptacle 46 is a 
fitting for a removable eyelet 48, as shown In Figure 1 and 2. Preferably the receptacle 
46 and the eyelet 48 have corresponding threads. 

[0026] It is also preferred that the columnar supports 1 6a, 1 6b comprise one or more 
block-outs 22 fo r conduit to run. Optimally, the block-outs 22 are located 
approximately sixteen inches above the bottom side of the panel 10. The block-outs 



^ may run through the exterior columnar supports 16a, as well as the interior columnar 

%^ supports 1 6b. For panels 1 0 of approximately thirty feet in height, a separate set of 

S| block-outs 22 may be formed approximately thirteen feet above the bottom of the 

— — 

^ panel, as shown in Figure 1 . Among other reasons, this distance optimizes the 

Q location of conduit such as telephone ca ble or electrical wiring to be run on a second 

01 ' ~" ' ' ^ ■ 

p ^fl oor to t he finished struc ture. Other block-outs 22 may be made into the columnar 

^ supports 16a, 16b, depending upon the use of the structure. Also, one or more stud 

nj embeds 26 may be formed in the interior and exterior columnar supports 1 6a, 1 6b, as 

shown in Figure 2. These embeds 26 optimize attachment points for drywall onto the 

inside surface of the panel 10. 

[0027] For the tilt-up operation, it is critical that the panels 1 0 are placed correctly. As 

shown in Figures 3 and 4, the panels 10 include a pl urality of extensio n:^ ?8 py^^^"^*"^ 
vertically from the bottom side 24 of the pane l 1 0 appropriate for placement of th e 
panel 10 into a footer 30. Each extension 28 fits within a core hole 32 in the footer 
"^0. Preferably, the core hole 32 is approximately two inches in diameter and seven 
inches in depth. It is also preferred that the extensions 28 are extensions of the inner 



bars 1 8 within the columnar supports 16a, 16b, as shown in PfguFe-3-rTlre"^tensions 
28 should be approximately six inches in length. 
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[0028] In one embodiment of the invention, as shown in Figure 5, at least one plast ic 
insert 34 is placed between two panels 10. The insert 34 is generally shaped to 
correspond with the chamfer 14 in the side of each panel 10. In the preferred 
embodiment, the insert 34 is approximately twenty-four inches long. However, the 
insert 34 may be any length, or extend fully up the length of the wall. It is also 
preferred that the insert 34 is made from a high-density, high compressive strength 
plastic. The insert 34 is placed approximately midway up between the panels 1 0. It is 
attachable to the panels by a double sticky tape 36 to keep it in place during 
construction of the structure; however, other methods of attaching the insert 34 to 
the panels 10 are known, such as an adhesive or epoxy. The insert 34 serves to act as 
a stabilizer against shear between the panels 1 0, and also serves to help keep the 
panels 1 0 aligned. Moreover, the insert 34 may operate as a gasket where it is 
1^ approximately the full height of the two panels 1 0. Furthermore, the insert 34 

P preferably expands and contracts according to the temperature. Thus the insert 34 

o 

pi acts as an expansion joint between the two panels 1 0. In addition, the insert 34 may 

^ function as a plug for filling material between the panels 10. Material may include 

M 

epoxy, cement or other material depending upon the qualities desired for the joint 

m 

between the panels 1 0. Caulking 38 at the joint keeps filler material in and makes the 
P joint look professionally finished. It may also be desired to have a second insert 34 

approximately twenty-four inches from the top of the panels 10 for increased 
stabilization and a more sure alignment between the panels 10. In another alternative 
fsj embodiment, a pre-formed joint cover may be used between the panels. 

[0029] Also, as shown in Figures 3 and 4, to further ensure proper and secure placement, 
a bot tom weld plate 40 is tied to the inner reinforcement bar 1 8 at the bottom portion 
of the columnar supports 16a, 16b. The bottom weld plate 40 is then welded to a 
corresponding plate 42 in the footer. It may then be preferred to provide caulking 44 
at the seam between the foot of the panel 10 and the foot of the footer 30. 

A structure built in accordance with the present ipj^^tion is preferably made as 
follows. First panels 10 are formed, each includwfg a plurality of columnar supports 
16a, 16b, extensions below the panel 2g^ ^d intrinsic receptacles 40 for a mea ns for 
liftjng the p anel 10, such as an ey^t^48. Fo rms 58 for the creation of the panel are 
illustrated in Figures 6 throM^ 9. Figure 7 illustrates how the form is secured to a 
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surface during formation of the panels 10. Blorck-outs 22 formed at the formation of 
the panel 10 within the form, or may be cacived into the columnar supports 16a, 16b 
after the panel 1 0 is formed. As the panaf^ 1 0 is formed, or after it has cured, any 
number of(fa ^^ ad es)Tiay be imprintedcm or attached to the outer surface of the 
panels. For example, the concrete may be stamped with a repeating or one-time 
aesthetic pattern; river rock or othef aggregate may be affixed to the panel or liners or 
channels may be formed onto the/)uter surface of the panel. 

[0031] A footer 30 is provided, comprising core holes 32 complementary to the 

extensions 28 below the panel 10. At least one of the core holes 32 is then filled at 
least part way with a suitable filling material 52, such as grout, to help form a seal 
between the panel 10 and the footer 30. The filling material 52 may also be cement, 
for added strength, or other material, depending upon the structural properties 
preferred by the builder. It may also be preferable to lay a bed of grout between the 
rod holes in the footer 30 to create a seal between the panel 1 0 and the footer 30. 
Depending upon the grout material, the seal may operate as a seal for water intrusion 
or an insect barrier, or both. Also, before the panel 10 is placed on the footer 30, 
shims 50 are preferably placed between the panel and the footer. The shims 50 
ensure that the panels 10 are properly aligned. These shims 50 are preferably made of 
a material of high compressive strength. Also before the panel 1 0 is positioned, the 
eyelets 48 are placed in the receptacles 46. The panel 10 is then positioned over the 
footer 30, using at least one of the extensions 28 and at least one of the eyelets 48. 
The panel 1 0 is then placed on the footer 30 so that the extensions 28 are located in 
the core holes 32 of the footer 30. The extensions 28 displace the filling material 52 
in the core holes 32 in the footer 30, so that the filling material 52 forms a seal 
between the panel 10 and the footer 30. Bracing 54 as known in the art is then added 
as necessary to temporarily stabilize the structure. Before a second panel 10 is placed, 
an insert 34 is attached to the panel 1 0 approximately midway up the panel 1 0. The 
insert 34 is attached to the chamfered edge 1 4 of the first panel 1 0 by double sided 
tape 56. The second panel 1 0 is placed next to the first, in substantially the same 
manner as the first, in contact with the insert 34. Appropriate filling material, such as 
caulking epoxy or cement 15, may then be placed over the insert 34. It is preferred 
that the caulking be in contact with the insert. 
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[0032] 



[0033] 



In an alternative embodiment, a columnar insert 34 is used, shown in Figures 10 
through 12. In this embodiment, the insert is preferably hollow. The insert 34 has a 
central faceted portion 60, connected to an inner arm 62 and an outer T-shaped form 
64. The insert 34 is placed between two panels 10 so the inner arm 62 is on the same 
side as the inner side of the panels 10 and the outer form 64 is on the outer side of 
the panels. The insert 34 is placed so the outer forms 64 are located outside the 
panels 1 0 as shown in Figure 1 2. Thus, caulking 44 is only needed between the 
outside surface of the panels, and may be preferred between the insert and the 
chamfered edges of the panels 10. As shown in Figure 10, it is preferred that the 
faceted portion 60, the inner arm 62 and the base of the outer form 64 are hollow. 
However, they may also be made solid throughout. 
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